WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent ClassiBcation ^ 
H04M3/54 



Al 



(II) International Publication Number: WO 98/52342 

(43) International Publication Date: 19 November 1998 (19.11.98) 



(21) International Application Number: PCT/SE98/00847 

(22) International FiUng I>ate: 8 May 1998 (08.05.98) 



(30) Priority Data: 
08/856.077 



14 May 1997 (14.05.97) 



US 



(71) Applicant: TELEFONAKTEEBOLAGET LM ERICSSON 
[SE/SE]; S-126 25 Stockholm (SE). 

(72) Inventor: HALLENSTAl, Magnus; Tabyvagen 220. S-187 50 

Taby (SE). 

(74) Agent: ERICSSON TELECOM AB; IPR Management & 
Patent Dept.. S-126 25 Stockholm (SE). 



(81) Designated States: AL. AM. AT, AU. AZ. BA. BB, BG, BR, 
BY. CA. CH. CN. CU. CZ. DE. DK. EE. ES, FI. GB, GE, 
OH. GM, GW. HU. ID, IL. IS. JP. KE. KG, KP, KR, KZ. 
LC, LK. LR. LS. LT. LU. LV. MD. MG. MK, MN, MW. 
MX. NO. NZ. PL, PT, RO, RU. SD. SE, SG, SI. SK, SL, TJ, 
TM. TR, TT, UA, UG. UZ. VN. YU, ZW. ARIPO patent 
(GH, GM, KE. LS. MW, SD. SZ. UG. ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ. MD. RU, TJ, TM), European patent 
(AT. BE, CH, CY. DE. DK. ES, FI. FR, GB, GR. IE. IT. 
LU, MC. NL, PT. SE). OAPI patent (BF, BJ, CF, CG. CI. 
CM, GA, GN. ML. MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: METHOD AND APPARATUS FOR SELECTIVE CALL FORWARDING 




(57) Abstract 



The present invention provides a selective automatic call forwarding method and system. In response to a request from a subscriber for 
the selective call forwarding service, a selective call forwarding service record is created for the subscriber which mcludes the subscriber s 
telephone number, a "trigger" telephone number, and a call forwarding number associated with the trigger number. An example of the trigger 
number might be the subscriber's Internet access telephone number. An example of the call forwarding number might be the subscnber s 
mobile telephone number. A determination is made, e.g. a flag is set in the subscriber record, whenever the subscriber is engaged in a 
communication initiated to the trigger number. Thereafter, incoming calls directed to the subscriber are automaticaUy forwarded to the call 
forwarding number. However, if the subscriber is currently engaged in a communication with a telephone number other than the tngger 
number nTeistercd in the subscriber's call forwarding service record, incoming calls are handled in a manner other than forwarding the 
incoming ^11 to the call forwarding number. Such other procedures might include, for example, generation of a busy signal, execution of 
a call waiting service, or execution of a call completion service. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania ES 

AM Amicma FI 

AT Austria FR 

AU Australia GA 

AZ Azeibaijan GB 

BA Bosnia and Herzegovina GE 

BB Barbados GH 

BE Belgium GN 

BF Burkina Faso GR 

EG Bulgaria HU 

BJ Benin IE 

BR Brazil IL 

BY Belarus IS 

CA Canada IT 

CF Central African Republic JP 

CG Congo KE 

CH Switzerland KG 

CI C6te d'lvoiie KP 

CM Cameroon 

CN China KR 

CU Cuba KZ 

CZ Czech Republic LC 

DE Germany LI 

DK Denmaik LK 

EE Estonia - LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

J^>an 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS 


Lesotho 


SI 


Slovenia 


LT 


Lithuania 


SK 


Slovakia 


LU 


Luxembourg 


SN 


Senegal 


LV 


Latvia 


sz 


Swaziland 


MC 


Monaco 


TD 


Chad 


MD 


Republic of Moldova 


TG 


Togo 


MG 


Madagascar 


TJ 


Tajikistan 


MK 


The former Yugoslav 


TM 


Turkmenistan 




Republic of Macedonia 


TR 


Turkey 


ML 


Mali 


TT 


Trinklad and Tobago 


MN 


Mongolia 


UA 


Ukraine 


MR 


Mauritania 


UG 


Uganda 


MW 


Malawi 


US 


United Stales of America 


MX 


Mexico 


UZ 


Uzbekistan 


NE 


Niger 


VN 


Viet Nam 


NL 


Netherlands 


YU 


Yugoslavia 


NO 


Norway 


zw 


Zimbabwe 


NZ 


New Zealand 






PL 


Poland 






PT 


Portugal 






RO 


Romania 






RU 


Russian Federation 






SD 
SE 


Sudan 
Sweden 






5G 


Singapore 







wo 98/52342 



PCT/SE98/00847 



1 

METHOD AND APPARATUS FOR 
SELECTIVE CALL FORWARDING 

5 FIELD OF THE INVENTION 

The present invention relates to connmunications networks and more 
particularly, to providing a selective automatic call forwarding service to 
communication network subscribers. 

10 

BACKGROUND AND SUMMARY OF THE INVENTION 

As telephony continues to merge with computers with 
"telecommunications" now supporting both voice and data communications, 

15 new challenges and opportunities are presented. For example, telephone 
subscribers in the past simply used their telephone line for voice 
communication from a telephone. Today, a telephone subscriber often uses 
his telephone line for both voice and data communications. As a result, there 
is a good chance that an incoming call intended for that subscriber will find 

20 the line busy either with a traditional voice telephony communication or with a 
data communication. Data communications may be particularly problematic 
because a subscriber may connect himself to an external communications 
network, such as the Internet, for an extended time period as anyone who 
has become addicted to Internet "surfing" will attest. One problem then is 

25 how to contact such a subscriber when he is surfing on the Internet. 

in a pure telephony environment, if a subscriber is engaged in 
extended telephone conversations, he can anticipate problems others will 
have in reaching him by subscribing to a call waiting service. Consequently, 
30 when the subscriber is talking on the telephone, the presence of an incoming 
call is indicated in some detectable fashion to the subscriber. The subscriber 
may then momentarily interrupt his current conversation to take the incoming 
call to determine the identity of the incoming caller and decide which call to 
take. Another solution is to subscribe to a call completion service which 
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continuously tries to complete a call between the two parties when the 
telephone line of the called party is busy. 

But these two solutions are limited. For example, call completion 
5 services typically time out if the called party is busy more than thirty minutes. 
After thirty minutes on the Internet, some surfers are just warming up. A 
problem with call waiting is that it is not well adapted to data 
communications. It is not a problem to interrupt a typical voice 
communication briefly with an incoming second call, aside from some mild 
10 distraction to the earlier caller. This is not the case with data 

communications. A call waiting signal during a data communication would 
completely disrupt the data session being conducted over the subscriber's 
telephone line. 

15 Accordingly, the problem is one of how to establish communication 

with a party who is engaged, for example, on an extended data 
communication without having to resort to traditional call waiting or call 
completion options and their respective shortcomings. Call forwarding is a 
possible solution. Call forwarding is a known technique where a subscriber 

20 who will be away from his telephone or does not want to be interrupted 

redirects calls to another telephone. However, conventional call forwarding is 
an inflexible service. Once a subscriber specifies a forwarding number to 
which the subscriber's calls are to be forwarded, all of the subscriber's call 
are forwarded to that number. If the subscriber wants to take some calls and 

25 forward others, he must remember to manually activate and deactivate the 
call forwarding service at the appropriate times. Manual activation and 
deactivation is inconvenient and subject to subscriber memory/discipline. 
Moreover, call waiting and/or call completion services may conflict with call 
forwarding. 

30 

What is needed is a selective call forwarding approach that 
specifically permits a subscriber to selectively but stilt automatically forward 
telephone calls to another number when the subscriber is engaged in 
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specific, selected communications. For example, it would be desirable to 
penmit a user to selectively divert incoming calls to an alternative number 
only when the subscriber is engaged in a data communication. Typically, 
data communications are limited to specific telephone numbers such as an 

5 Internet access number and/or a particular telephone number that the 
subscriber commonly employs for data communications. What is needed is 
a service that permits a user to identify one or more outgoing telephone 
numbers, which when engaged by the subscriber, automatically cause 
incoming calls to the subscriber to be forwarded to a prescribed forwarding 

10 number such as the subscriber's mobile telephone number. This selective 
call forwarding would prevent disruption of the data communication and still 
permit the subscriber to be reached by incoming callers. Such call 
fonwarding should take place automatically so that the subscriber does not 
have to manually forward his calls each time he desires calls to be 

15 forwarded, e.g., each time he decides to take an Internet session. 

The problems noted above are addressed and resolved by employing 
selective call forwarding method and system in accordance with the present 
invention. In response to a request from a subscriber for the selective call 

20 forwarding service, a selective call forwarding service record is created for 
the subscriber which includes the subscriber's telephone number, a "trigger" 
telephone number, and a call forwarding number associated with the trigger 
number. An example of the trigger number might be the subscriber's Intemet 
access telephone number. An example of the call fonwarding number might 

25 be the subscriber's mobile telephone number. 

A determination is made, e.g., a flag is set in the subscriber record, 
whenever the subscriber is engaged in a communication initiated to the 
trigger number. Thereafter, incoming calls directed to the subscriber are 
30 automatically fonA^arded to the call fonwarding number. However, if the 

subscriber is currently engaged in a communication witii a telephone number 
other than the trigger number registered in the subscriber's call forwarding 
service record, incoming calls are handled in a manner other than forwarding 
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the incoming call to the call fonA/arding number. Such other procedures 
might include, for example, generation of a busy signal, execution of a call 
waiting service, or execution of a call completion service. 

5 Conveniently, the subscriber can subscribe to the service, provide the 

necessary information to implement the service, and activate/deactivate the 
service via a standard DTMF telephone set. Voice prompts may be 
employed to prompt the subscriber to enter the necessary information by 
pressing DTMF buttons on a telephone set. More than one trigger number 

10 and corresponding call forwarding number can be recorded in the 

subscriber's selective call forwarding record. In other words, if the subscriber 
is currently engaged in a communication involving a second trigger number 
recorded in the subscriber's record, an incoming call directed to the 
subscriber is automatically forwarded to the second call forwarding number 

15 stored in the subscriber's record as corresponding to the second trigger 
number. While the first and second call forwarding numbers may be 
different, e.g., one to the subscriber's mobile telephone number and the other 
to the subscriber's voice mailbox, they may also be the same, e.g., all 
selectively forwarded calls are routed to the subscriber's mobile telephone. 

20 

The present invention may be implemented in a number of 
environments including a traditional public switch telephone network (PSTN) 
as well as in an intelligent network (IN). In a traditional PSTN, the selective 
call forwarding service may be implemented in a local switching node such 

25 as the local exchange connected to the subscriber's communication line. A 
computer in the local exchange stores the selective call forwarding records 
for various subscribers in a database and implements the selective call 
forwarding service following programmed instructions stored in a program 
memory. A significant advantage of this implementation is that no new 

30 hardware is needed at the local exchange since the necessary computer and 
switching hardware are already in place in modern digital exchanges. 
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The present invention may also be innplemented in an "intelligent" 
connmunications network which includes a switching node detecting one or 
more trigger conditions and a control node cooperatively connected to the 
switching node making the necessary call control decisions. When the 

5 switching node detects that an incoming call is directed to a selective call 
forwarding subscriber number, the switching node requests call handling 
instructions from the control node. The control node instructs the switching 
node to route the incoming call to a first call fon^/arding number established 
for the subscriber only if the subscriber is engaged in a communication 

10 involving a trigger telephone number associated with the call forwarding 
number. If the subscriber is not engaged in a communication involving the 
trigger telephone number, the control node instructs the switching node to 
take some other action other than routing the incoming call to the 
corresponding fonA/arding number. An intelligent network implementation is 

15 quite flexible and is easily incorporated with a wide variety of services already 
provided by existing intelligent networks. 

These and other objects and features of the present invention will 
now be disclosed in further detail in conjunction with the attached drawings 
20 and detailed description of the invention set forth below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an example communications system 
25 suitable for implementing the present invention; 

Fig. 2 is an illustration of an example selective call forwarding 
subscriber record; 



30 



Fig. 3 is a flowchart diagram illustrating example software procedures 
for implementing setup of the selective call forwarding service; 



wo 98/52342 



PCT/SE98/00847 



6 



Fig. 4 is a flowchart diagram illustrating example software procedures 
for activating, deactivating, and/or modifying a selective call fonwarding 
subscriber record; 



5 Fig. 5 is a flowciiart diagram illustrating example software procedures 

for implementing the selective call forwarding service in accordance with one 
example embodiment of the present invention; 



Fig. 6 is a block diagram of another example communications system 
10 including intelligent network components for implementing another 
embodiment of the present invention; and 



15 



Fig. 7 is a block diagram of communications system illustrating yet 
another example application of the present invention. 

DETAILED DESCRIPTION OF INVENTION 



In the following description, for purposes of explanation and not 
limitation, specific details are set forth, such as particular embodiments. 

20 components, interfaces, hardware configurations, data structures, software 
flows, techniques, etc. in order to provide a thorough understanding of the 
present invention. However, it will be apparent to one skilled In the art that 
the present invention may be practiced in other embodiments that depart 
from these specific details. In other instances, detailed descriptions of well 

25 known methods, devices, and components are omitted so as not to obscure 
the description of the present invention with unnecessary detail. 



Of course, there are many well known means for coupling telephone 
calls between various telecommunication devices including telephones. 
30 computers, facsimile machines, voicemail machines, intelligent peripherals, 
etc. The present invention is not limited to any particular coupling 
mechanism and could be used with standard telephone lines, coaxial cable, 
fiber optic lines, RF links, etc. It should also be noted that a call connection 
can include traditional telephony type voice and modem type data 
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communications as well as more modem digital communications, e.g., 
packetized data, etc. 

Fig. 1 is a diagram of a communications system where "A" and "C" 
5 telephony subscribers are connected to a communications network 12 by 
way of a local exchange (LE) 10. The communications network 12 includes 
the public switched telephone network (PSTN) and may also incorporate 
other networks including the integrated services digital network (ISDN), the 
public land mobile radio network (PLMN). etc. The communications 
10 network 12 is also connected to various other subscribers such as subscriber 
"B" connected via another local exchange (LE) 14. The PLMN portion of 
communications network 12 interfaces with a mobile telephone system 18 
which controls mobile communications between various mobile radios 20 and 
subscribers of the wireline network 12. A variety of other devices may be 
15 connected to the communications network 12 such as an intelligent 

peripheral 16, which in the illustrated example, may be a messaging center 
used to provide voicemail services to subscribers. A conventional operation 
support system (OSS) 22 is shown connected to the local exchange 10. 

20 The local exchange 10 includes a computer 24 connected to 

conventional switching circuitry 28 and database 27. The computer includes 
one or more data processors 25 and one or more memories 26 for storing 
program and data information. One preferred example of such a local 
exchange is implemented using the Ericsson AXE-10 switch. The 

25 computer 24 controls the numerous operations performed in the local 

exchange such as call signaling, call routing, call charging, etc. One of the 
advantages of the present invention is that it may be implemented in a local 
exchange using the existing hardware 24-28 simply by adding the necessary 
software programs and data structures as described in more detail below. 

30 

For purposes of illustration, party A is a subscriber to the selective 
call fonvarding service. In a classic example in which the present invention 
may be advantageously employed, subscriber A is engaged in a data 
communication using the Internet 13 via a call connection established by 
35 local exchange 10 through communications network 12. While subscriber A 
is "surfing" on the Internet 13, calling party B initiates an incoming call 
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through local exchange 14 to subscriber A via the communications 
network 12 and local exchange 10. Subscriber A may only have one 
communications wire to the local exchange (although not necessarily so) 
even though the subscriber may have two communications devices including 
5 a traditional telephone set and a personal computer. 

The problem described above in the background occurs when 
subscriber A is surfing on the Internet 13 using his PC and caller B is trying 
to reach subscriber A while subscriber A's telephone line is occupied with 

10 data flowing between the Internet 1 3 and subscriber A's PC. Subscriber A 
may not want his Intemet session interrupted, but he still may want to be able 
to take B's telephone call, for example, on his mobile telephone 20 which he 
may have on his person. Altematively. subscriber A may want to have the 
incoming call (1) routed to his voice mailbox at intelligent peripheral 16, 

15 (2) routed to a second line if he has two telephone lines, (3) forwarded to a 
colleague, receptionist, or neighbor represented by party C in Fig. 1. etc. 

Of course, there may be a number of call connections for which 
subscriber A does not want to trigger call forwarding when subscriber A's line 

20 is busy. For example, subscriber A's usual voice conversations may be 

relatively brief, and even if conversations are lengthy, they can be interrupted 
using conventional call waiting services. Accordingly, a selective automatic 
call forwarding service in accordance with the present invention gives the 
subscriber extreme flexibility in determining when calls are automatically 

25 forwarded and when they are not automatically forwarded. 

Potential subscribers may call an "800" number (or some other 
number) associated with various telephony services to which customers of 
the communications system may subscribe including the selective automatic 

30 call forwarding service. When a potential subscriber requests the selective 
call fonwarding service, the computer 24 in the local exchange 10 generates 
a selective automatic call forwarding subscriber record 30 such as the 
example record shown in Fig. 2. The computer 24 records the subscriber's 
telephone number as the subscriber identification (ID) in field 32 of the 

35 subscriber record 30. Through a series of voice prompts transmitted to the 
subscriber's telephone, the computer 24 prompts the subscriber to enter 
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various data used to fill in the remaining fields of the subscriber record 30. 
Such voice prompts may be generated by a live operator or by an interactive 
voice response (IVR) type device. For example, the computer may prompt 
the operator to enter a security code such as a PIN number shown in field 34 

5 which is optionally although preferably employed to authenticate the 
activation, deactivation, and/or modification of the subscriber record. The 
subscriber may enter information, like the PIN number, by pressing 
appropriate DTMF buttons on his telephone keypad. Alternatively, the user 
could subscribe to the service and provide the necessary information via an 

10 interactive session between the subscriber's PC and the computer 24. 

Subscribers may also activate the selective automatic call fonA/arding 
service by entering a keypad code sequence followed by a trigger number 
and a call forwarding number. For example, the keypad sequence for 

15 controlling the selective call forwarding sequence entered by the subscriber 
might be: *42*123456*567890#. In this example. "42" would be the selective 
call forwarding code. "123456" would be the trigger number, and "567890" is 
the call fonwarding number. While the service may be completely automated, 
it may preferable in some circumstances to have the service provider 

20 involved in the procedure. For example, the subscriber calls an operator 
service number and interacts with a human operator to initiate and/or change 
the service with the human operator making the necessary changes in that 
subscriber's service data record. 

25 Other information obtained from the subscriber to set up the 

subscriber's record includes determining whether the subscriber desires to 
have the service currently activated (recorded in field 36). The subscriber is 
prompted to enter one or more trigger numbers to be entered in field 40 and 
a call fonvarding number corresponding to each trigger number entered in 

30 field 42. When the subscriber is engaged in communication involving a 
trigger number that "triggers" the activated service to selectively forward 
incoming calls to the corresponding call fonwarding number. The trigger flag 
in field 38 may be set by the computer 24 whenever the A subscriber is 
engaged in a communication with one of the trigger numbers in field 40. 

35 Absent setting of the trigger flag, automatic call forwarding is not performed. 
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More detailed description of the procedures followed by computer 24 
will now be described in conjunction with the flow diagram of the example 
software procedures illustrated in Fig. 3. The ajntrol routine 50, entitled "Set 
up Selective Automatic Call Forwarding (SACF)." commences with a decision 

5 (block 52) whether a subscriber has req jested a subscription to the selective 
automatic call fonwarding service. In this example embodiment, such a 
request may be made by the subscriber us ing his telephone or personal 
computer dialing to a special toll-free number established for service 
requests. Periodic monitorings for such requei^ts are made until a request is 

10 received (block 454). 

Once a request is received for the 3 selective automatic call forwarding 
service, computer 24 creates a selective; automatic call fon^^arding service 
record for that subscriber (block 56) ancj stores that record in the 

15 database 27. Computer 24 prompts th 5 subscriber to enter on his DTMF 
keypad of his telephone or the keyboa ;d of his PC a trigger number 
(block 58). Computer 24 receives an i decodes the subscriber's entry, e.g.. 
converts DTMF tones into an appropriate binary representation of the 
corresponding numerical digit, and r.v cords the trigger calling number in the 

20 trigger number(s) field 40 of the SACF subscriber record (block 60). Trigger 
numbers may include telephone numbers which a subscriber might use for 
lengthy communication eng£igements, e.g., an Internet Access number, a 
facsimile number, or a telephone number to access the local area network 
(LAN) where the subscriber works. The latter examples are particulariy 

25 relevant to persons who wcrk from their homes or in satellite offices. 

Computer 24 also prompts the subscriber to enter a call forwarding number 
corresponding to the just recorded trigger number (block 62). The call 
forwarding number may be as mentioned above the subscriber's mobile 
telephone number, a voice mail telephone number, a second subscriber 

30 telephone line, the telephone number of a colleague, friend, or receptionist, 
etc. 

A decision is made in block 66 whether the subscriber desires to 
enter any more SACF numbers. The SACF subscriber record may include 
35 plural triggering number-call forwarding number pairs. As a result, an 

incoming. call may be routed to different telephone numbers depending upon 
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the triggering number with which the subscriber is currently communicating. 
Alternatively, plural triggering numbers may all correspond to a single 
forwarding number. 

5 A preferable, but optional security feature is provided in block 68 with 

the subscriber being prompted for entry of a PIN or other security code. The 
entered security code is then recorded in field 34 of the SACF subscriber 
record 30. This security measure is useful to ensure that the SACF service 
is not inadvertently or wrongly activated, deactivated, or modified. 

10 

Once the SACF subscriber record 30 is generated and stored in the 
database 27, the subscriber may wish to activate, deactivate, or modify the 
SACF service record. The computer 24 processes such subscriber requests 
following the example SACF Activate or Modify routine 80 illustrated in 

15 flowchart form in Fig. 4. Initially, computer 24 decides whether the 

subscriber wants to activate, deactivate, or modify the subscriber's SACF 
record in decision block 82. If not, the computer 24 periodically monitors for 
such requests (block 84). Assuming that the subscriber wants to take some 
kind of action with respect to the SACF record, computer 24 identifies the 

20 calling subscriber usually by the subscriber's telephone number/ID and 

retrieves the subscriber's SACF record from database 27 while prompting the 
subscriber to enter a subscriber PIN code (block 86). Computer 24 
compares the subscriber's PIN number from field 34 of the retrieved 
database record with the entered PIN number to determine whether they 

25 match (block 88). If not, the computer generates an error message 

(block 90) which may for example direct the operator to re-enter the PIN 
number, or if sufficient erroneous entries are detected, to redirect the caller 
to dial a service number to receive assistance. If the PINs match, a decision 
is made in block 92 whether the subscriber desires to activate or deactivate 

30 the SACF service. If activation is desired, computer 24 sets the active 

field 36 (block 96). If the user selects deactivation, the computer 24 sets an 
inactive flag in field 36 of the SACF record (block 94). Flow proceeds from 
blocks 94 and 96, or directly from decision block 92 if the user has not made 
activation/deactivation request, to decision block 98 where the computer 24 

35 prompts the subscriber to modify the subscriber's SACF record (block 98). If 
there are. no modifications to make, control is returned to a main application 
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or operating system program. Otherwise, computer 24 prompts the 
subscriber for changes to the subscriber's SACF database record 30 and 
records those changes before returning the data record 30 to database 27. 

5 Fig. 5 illustrates example software procedures for implementing in 

one example embodiment a Selective Automatic Call Forwarding (SCAF) 
routine 1 10 in accordance with the present invention. Initially, a decision is 
made to determine whether the SACF service has been activated for this 
subscriber (block 112). If not, incoming calls to the subscriber are processed 

10 normally (block 116)! This may include, for example, generating a busy tone 
when the subscriber is engaged in another communication, interrupting an 
ongoing call with some sort of call waiting indicator if the subscriber 
subscribes to a call waiting feature, performing a call completion service, etc. 
If the SACF service is activated, a decision is made in block 114 whether the 

15 subscriber is engaged with a communication involving a trigger number 
stored in field 40 of the subscriber SACF record 30. If not, calls are 
processed normally in block 116. 

If a trigger number is i.e., the subscriber initiated an outgoing call to a 
20 trigger number or received an incoming call associated with one of the stored 
trigger numbers, computer 24 sets the trigger flag in field 38 in the 
subscriber's SACF record 30 (block 118). The computer 24 monitors for 
incoming calls to the subscriber (block 120). The computer 24 also monitors 
the subscriber's current call to determine whether it is disconnected 
25 (block 122). If the current trigger call is disconnected, the trigger flag is reset 
(block 124), and control returns to decision block 112. Otherwise, 
computer 24 continues to monitor for incoming calls. When an incoming call 
is received, the computer 24 redirects the incoming call to the call forwarding 
number stored in field 42 of the SACF subscriber record corresponding to the 
30 detected trigger number (block 1 26). 

The selective automatic call forwarding service of the present 
invention is readily and economically implemented in existing local 
exchanges using existing computer processing and memory hardware and 
35 existing switching hardware 28 under the control of commands from 

computer 24. Another advantage is the selectivity of the sen/ice. Not all 
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calls are automatically and uniformly routed to the same number irrespective 
of whetlier tfie subscriber is currently engaged in any call communication. 
The selectivity of the present invention allows calls to be forwarded only 
when the subscriber is involved in a call connection for one or more specific 

5 trigger numbers such as a data communication number, e.g., surfing on the 
Internet, or important voice calls where the subscriber does not want to be 
interrupted should the subscriber also have a call waiting service. The 
flexibility of the invention extends not only for the triggering condition but also 
to the call forwarding destination. The subscriber may want to have some 

10 calls immediately routed to him on his mobile telephone or another line so 
that he can immediately take the call while he may be engaged for example 
in an Internet session. Alternatively, the subscriber may not want to be 
interrupted on another call connection in which case the incoming call can be 
forwarded to the subscriber's voice mailbox. 

15 

While the first example embodiment is implemented in a conventional 
local exchange in accordance with conventionally programmed routines, the 
present invention may also be implemented using an intelligent network (IN) 
architecture, an example embodiment of which is illustrated in function block 

20 format in Fig. 6. An intelligent network architecture superimposes on an 
existing telecommunications system a modular configuration of network 
elements which provide enhanced telecommunication services. Switching 
functions are performed by the base network in a conventional manner. For 
example, the A subscriber telephone line is connected to a local 

25 exchange 131 and optionally via a transfer exchange 132 to an intelligent 
network service switching point (SSP) 134. The SSP is a switch that 
recognizes service requests, requests call handling instructions from a 
service control point (SCP) 136. and executes those instructions to complete 
a telephone call. 

30 

More specifically, the SSP 134 provides intelligent network triggering 
to detect a condition which requires the SSP to initiate the intelligent network 
service by sending a query to the SCP 136. Each SACF subscriber has a 
specific trigger profile, i.e.. a database record, which gives the subscriber 
35 access into the intelligent network functions. The SSP 134 formulates and 
transmits. requests to the SCP 136 and processes and replies to requests 
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from the SCP 136. In addition, the SSP 134 creates and plays intelligent 
network announcements formulated, for example, by the intelligent 
peripheral 138 and transmits various event messages to the SCP 136. 
Although not described in detail here, the SSP 134 is capable of functions 
5 other than those described above such as processing billing records for a 
call. The SCP 136 stores call control and call routing instructions to be 
executed by the SSP 134. The SCP 136 receives and processes event 
messages from the SSP 134 and formulates and sends responses to the 
SSP 134. 

10 

For the SCP to know what instructions to give the SSP for calls to 
subscriber A, it must know whether subscriber A is involved in a call with the 
triggering number. This knowledge is received from the SSP by query for 
instruction for all calls originating from subscriber A. The query does not 

15 result in any specific instructions and the call is continued as normal. 
However, the SCP can correctly process the SACF function. 

When a call from party B intended for subscriber A is routed via local 
exchange 140 and communication network 12 to SSP 134. the SSP 136 
detects when an incoming call is received for subscriber A. The SSP 134 

20 then sends a query with other appropriate data regarding the call to the 

SCP 136. Based on the received information, the SCP accesses a database 
and executes a set of call processing instructions that correspond to the 
selective automatic call fonA^arding service for subscriber A. The SCP 136 
then directs the SSP 134 to either connect the call to subscriber A if the 

25 subscriber is not currently involved in a communication with a trigger number, 
or alternatively, if subscriber A is involved in a communication with a trigger 
number, the SCP 136 instructs the SSP 134 to redirect the call to the call 
forwarding number corresponding to the current trigger number. The 
SCP 136 may instruct the intelligent peripheral 138 to supply interactive voice 

30 responses via the SSP 134 to and prompt a subscriber for the necessary 
information needed to implement that service. This second example 
embodiment has an advantage that it does not rely upon hard-coded 
programs and instead is implemented using modular service independent 
building blocks (SIB) that permit a great deal of service flexibility. 



35 
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A specific implementation of the present in an Internet environment 
will now be described in accordance with the diagram of Fig. 7. In this 
embodiment, the subscriber A has both a personal computer 142 and a 
standard telephone handset 144 connected via a single telephone 146 or 
5 other wireline to a communications network 148 also connected to party B. 
An Internet service provider (ISP) 150 is connected to the communications 
network 148. The connecting point is sometimes referred to as the ISP's 
point of presence (PoP). In the figure, there are one or more servers for 
providing connecting subscriber personal computers to the Internet 150. 

10 

Users accessing the Internet 150 over a single line, dialed-up access 
have to choose between telephony and Internet access. As noted above, 
when logged on to the Internet, other parties cannot reach them on that 
phone line, and they cannot call anyone without dropping the Internet 
15 access. An Ericsson product called a "Phone Doubler" offers simultaneous 
Internet and telephony access over a single telephone line. The "Phone 
Doubler" uses a subscriber's standard audio equipment on a multimedia PC 
in conjunction with modern voice over Internet protocol technology 
implemented in a gateway between the PSTN and the Internet. 

20 

As shown in Fig. 7, a call from party B routed via the PSTN type 
network 148 is redirected, using the selective automatic call forwarding 
features of the present invention, via an appropriate node in the network 148, 
e.g., a local exchange. In particular, the incoming call is redirected when 

25 personal computer 142 is connected to the Internet, the Internet access 
number being the trigger number for selective automatic call forwarding. In 
the Internet voice gateway 154, the A subscriber telephone number is 
translated into an Internet protocol (IP) address. The Internet voice 
gateway 154 also performs the necessary speech coding to adapt to the 

30 speed of the modem used by subscriber A In the dial-up connection to the 
Internet. The Internet voice gateway 154 then passes IP packets of speech 
over path "3" to the Internet Service Provider's (ISP's) access server 150 
which routes those IP packets to the subscriber's personal computer using 
the PC's IP address. Subscriber A is notified on his personal computer 

35 screen when a call is coming in and can choose whether or not to take the 
call by pressing an on-hook/off-hook icon displayed on the PC screen. 
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Clicking on off-hook establishes the call, and the conversation continues 
using the speaker and microphone included in the personal computer 142. 
One software product that provides a "soft telephone" on a PC using 
multimedia audio facilities, is a software phone client product provided by 
5 Ericsson that enables the user to place the received telephone calls from the 
user's PC. The significant advantage in this particular embodiment is that 
subscriber A can selectively redirect incoming calls back to his PC via the 
Intemet gateway and take the phone call from party B without having to 
disrupt subscriber A*s current Internet access. 

10 

While the foregoing describes what are considered to be preferred 
example embodiments of the invention, it is understood that various 
modifications may be made therein and that the invention may be 
implemented in various forms and embodiments, and that it may be applied 
15 in numerous applications, only some of which have been described. The 
following claims are intended to cover all such modifications and variations 
which fall within the true scope of the invention. 
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What is claimed is: 

1 . A call forwarding method comprising the steps of: 

(a) receiving a request from a subscriber for a selective call 

5 forwarding service to be provided for a telephone number associated with the 
subscriber; 

(b) establishing a subscriber call forwarding service record 
including the subscriber telephone number; 

(c) registering a first trigger number and a first call forwarding 
10 number associated with the first trigger number in the subscriber call 

forwarding service record; 

(d) determining when a communications device associated 
with the subscriber telephone number is engaged in communication with the 
first trigger number; 

15 (e) detecting an incoming call directed to the communication 

device associated with the subscriber telephone number and automatically 
forwarding the incoming call to the first call forwarding number; 

(f) determining when the communication device associated 
with the subscriber telephone number is currently engaged in 

20 communication with a telephone number other than a registered trigger 
number; and 

(g) handling the incoming call in a manner other than 
foHA/arding the incoming call to the first call fonA/arding number. 

25 2. The method in claim 1 , wherein the establishing step (b) further 

includes: 

prompting the subscriber to provide the trigger number and the call 
forwarding number, 

wherein the subscriber responds to the voice prompts by depressing 
30 telephone keypad buttons, 

3. The method in claim 1 , wherein the subscriber activates the 
selective call forwarding service by entering a service activation code 
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followed by a trigger number and a call forwarding number using a telephone 
keypad. 

4. The method in claim 1 , further comprising: 

5 the subscriber activating the selective call forwarding service using a 

call forwarding service activation code entered in conjunction with a security 
code associated with the subscriber. 

5. The method in claim 4, further comprising: 

10 the subscriber deactivating the selective call fonwarding service using 

a call forwarding service deactivation code entered in conjunction with a 
security code associated with the subscriber. 

6. The method in claim 5, further comprising: 

15 determining for an incoming call directed to the communication device 

associated with the subscriber telephone number whether the selective call 
forwarding service is activated or deactivated; 

if the selective call forwarding service is activated, executing steps 
(dHg); and 

20 if the selective call forwarding service is deactivated, skipping steps 

(d)-(O, and executing step (g). 

7. The method in claim 1 , wherein the triggering number is an 
Internet access number. 

25 

8. The method in claim 7, wherein the triggering number is an 
access number to a local area network. 

9. The method in claim 1 , wherein the associated call forwarding 
30 number is a mobile telephone number 

10. The method in claim 1, wherein the associated call fonwarding 
number is a subscriber's voice mailbox. 
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1 1 . The method in claim 1 , wherein the associated call fonrt/arding 
number is any telephone number other than the subscriber telephone 
number. 

5 1 2. The method in claim 1 , wherein in step (g) the incoming call 

triggers one of the following: 

generation of a busy signal, execution of a call waiting service, or 
execution of a call completion service. 

10 13. The method in claim 1 , wherein step (g) includes providing a 

service other than the selective call forwarding service. 



14. The method in claim 1, wherein the subscriber registers a 
second trigger number and a second call forwarding number associated with 

15 the second trigger number in the subscriber call fonA^arding service record 
such that when the communication device associated with the subscriber 
telephone number is currently engaged in communication initiated to the 
second trigger number, an incoming call directed to the telephone line 
associated with the subscriber is automatically forwarded to the second call 

20 foHA^arding number. 

1 5. The method in claim 15, wherein the first and second call 
forwarding numbers are the same. 

25 16. The method in claim 1, comprising: 

receiving a request from the subscriber to change information in the 
subscriber call forwarding record; and 

modifying the subscriber call fonA^arding record in response to an 
input received from the subscriber. 

30 

17. An information forwarding method comprising the steps of: 
detecting when a subscriber activates a selective infomnatlon 

forwarding service for a first communications network address corresponding 

to the subscriber; 

35 receiving incoming information directed to the first communications 

network address; automatically redirecting the incoming information to a 
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second communications network address when a subscriber communications 
device associated with the first communications network address is currently 
involved in a communication with another communications device having a 
third address associated with the first and second addresses; and 
5 if the subscriber communications device is currently involved In 

communication with a communications device having an address other than 
the third address, performing a function other than automatically redirecting 
the incoming Information to the second address. 

10 18. The method in claim 17, wherein the first address is the 

subscriber's telephone number, the second address is a call forwarding 
telephone number, and the third address is a telephone number other than 
the subscriber's telephone number. 

15 19. The method in claim 18, wherein the call forwarding telephone 

number Includes a mobile telephone number or an address of a voice mail 
box associated with the subscriber. 

20, The method in claim 18, wherein the outgoing number is a 
20 computer network access number. 

21, The method in claim 20, wherein the subscriber 
communications device is a subscriber computer terminal having a 
microphone, a speaker, and speech conversion circuitry, and wherein the 

25 second address identifies a network server for processing the redirected 
Information. 

22, The method in claim 21, further comprising: 
establishing a communication between the subscriber computer 

30 terminal and the incoming call, wherein the network server converts circuit- 
switched speech included in the redirected information into a packet-switched 
format and presents the packet-switched information to the subscriber 
computer terminal, and the subscriber terminal, upon accepting the 
information, converts the packet-switched information into an analog audio 

35 signal driving the speaker and converts audio signals received from the 
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microphone into the packet-switch format for forwarding to the network 
server. 

23. The method in claim 17, wherein the other function includes 

5 generating a busy signal or generating a message on a display screen of the 
computer indicating the presence of the incoming information. 

24. A communications system, comprising: 

a subscriber having a communications line associated with a 
10 subscriber number connectable to a communication device; 

a calling party initiating a call to the subscriber communications line 
using the subscriber number; and 

a communications network having a plurality of nodes connected to 
plural communications lines for establishing call connections, the 
15 communications network including a switching node connected to the 

subscriber communications line having call routing circuitry and a computer 
controlling the call routing circuitry, 

wherein the computer includes a processor, a program memory, and 
a data memory and performs the following tasks in accordance with one or 
20 more programs stored in the program memory: 

determining if an incoming call is directed to the subscriber 

number; 

if an incoming call is directed to the subscriber number, 

accessing a data record stored in the data memory corresponding to the 
25 subscriber number that includes a first trigger telephone number and a 

corresponding first forwarding telephone number; 

detecting if the subscriber communications device connected to 

the subscriber communications line is engaged in a communication involving 

a trigger telephone number; and 
30 selectively re-routing the incoming call using the call routing 

circuitry to the corresponding forwarding number if the subscriber 

communications line is engaged in a communication involving the trigger 

telephone number. 

35 25. The communications system of claim 24, further comprising: 
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if the subscriber communication device is not engaged in a 
communication involving a trigger teleplione number, taking an action other 
than routing the incoming call to the corresponding forwarding number. 

5 26. The communications system of in claim 25, wherein the other 

action includes performing a telecommunications service other than call 
forwarding. 

27. The communications system in claim 24, wherein the call 

10 routing circuitry, computer, data memory, and program memory are located 
in a local telephone exchange connected to the subscriber communications 
line and to the communications network. 

28. The communications system in claim 24, wherein the computer 
15 determines if the subscriber has activated or deactivated a selective call 

forwarding service. 

29. The communications system in claim 24, wherein the first trigger 
number is an access number to a local area network. 

20 

30. The communications system in claim 24, wherein the call 
forwarding number is a mobile telephone number. 

31 . The communications system in claim 24. wherein the call 
25 fonwarding number is a voice mail box. 

32. The communications system in claim 24, wherein the other 
action includes one of the following: 

generation of a busy signal, execution of a call waiting service, or 
30 execution of a call completion service. 

33. The communications system In claim 24, wherein a second 
trigger telephone number and a second call forwarding number associated 
with the second trigger telephone number are stored in the data memory 

35 such that if the subscriber communications line is currently engaged in 

communication involving the second trigger telephone number, the computer 
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automatically forwards an incoming call directed to the subscriber 
communications line to the second call forwarding number. 

34. The communications system in claim 24. wherein the trigger 
5 telephone number is an internetwork access telephone number, the 

subscriber communications device includes a subscriber computer terminal 
having a microphone, a speaker, and conversion circuitry for converting 
between analog and digital audio formats, and the corresponding call 
fonwarding number is an internetwork computer. 
10 35. The communications system in claim 34, wherein when the 

incoming call is forwarded to the internetwork computer, the internetwork 
computer establishes two way communication between the subscriber 
computer terminal and the calling party, the internetwork computer converts 
circuit-switched audio of the forwarded incoming call into IP formatted data 
15 packets and presents the IP data packets to the subscriber computer 

terminal, and the subscriber computer terminal converts the IP data packets 
into an analog audio signal to drive the speaker and converts audio received 
from the microphone into IP data packets which are fonwarded to the 
internetwork server. 

20 

36. A communications system, comprising: 
a subscriber having a communications device connectable to a 
communications line associated with a subscriber number; 

a calling party initiating a call to the subscriber communications line 
25 using the subscriber number; and 

an intelligent communications network having a plurality of nodes 
connected to plural communications lines for establishing call connections, 
the intelligent communications network including a node connected to the 
subscriber communications line having a service switching function detecting 
30 one or more trigger conditions and coupled to a service control function, 

wherein when the service switching function detects that an incoming 
call is directed to the subscriber number, the service switching function 
requests call handling instructions from the service control function, and the 
service control function instructs the service switching function to route the 
35 incoming call to a call forwarding number established by the subscriber only if 
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the subscriber communications line is engaged in a communication with a 
trigger telephone number associated with the call forwarding number. 

37, The communications system in claim 36, wherein the service 
5 control function further instructs the service switching function to take an 
action other than routing the incoming call to the corresponding forwarding 
number if the subscriber communications line is not engaged in a 
communication with the trigger telephone number. 

10 38. The communications system in claim 36, wherein the computer 

determines If the subscriber has activated or deactivated a selective call 
forwarding service such that the incoming call is only routed to the call 
forwarding number when the selective call forwarding service is activated. 

15 39. The communications system in claim 36. wherein the trigger 

telephone number is an Internet access number. 

40. The communications system in claim 36, wherein the call 
forwarding number is a mobile telephone number 

20 

41 . The communications system in claim 36, wherein the call 
forwarding number is a voice mail box. 

42. The communications system in claim 37, wherein the other 
25 action includes one of the following: 

generation of a busy signal, execution of a call waiting service, or 
execution of a call completion service. 

43. The communications system in claim 36, wherein another 

30 trigger number and another call fonA^arding number associated with the other 
number are established such that when the communications line associated 
with the subscriber is cunrently engaged in communication with the other 
trigger number, the control node instructs the switching node to automatically 
forward an incoming call directed to the communications line associated with 

35 the subscriber to the other call forwarding number. 
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44. The communications system in claim 36, wherein the node is 
connected to the subscriber communications line through a local telephone 
exchange. 

5 45. The communications system in claim 37, further comprising: 

an intelligent peripheral connected to the node for generating voice 
prompts to prompt entry of information from the subscriber regarding call 
forwarding. 

10 46. The communications system in claim 36, wherein the trigger 

telephone number is an internetwork access telephone number, the 
subscriber communications device includes a subscriber computer terminal 
having a microphone, a speaker, and conversion circuitry for converting 
between analog and digital audio formats, and the corresponding call 

15 forwarding number is an internetwork computer. 

47. The communications system in claim 46. wherein when the 
incoming call is forwarded to the internetwork computer, the internetwork 
computer establishes two way communication between the subscriber 

20 computer terminal and the calling party, the internetwork computer converts 
circuit-switched audio of the forwarded incoming call into IP formatted data 
packets and presents the IP data packets to the subscriber computer 
terminal, and the subscriber computer terminal converts the IP data packets 
into an analog audio signal to drive the speaker and converts audio received 

25 from the microphone into IP data packets which are forwarded to the 
internetwork server. 
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